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1 Introduction

In RAN#71, a study item on enhancement of VoLTE has been approved [1]. The objective of the study item is to investigate the potential RAN enhancements to:

· enable VoLTE/video codec mode and codec rate selection and change over E-UTRA;

· improve the VoLTE/video quality perceived by the user by reducing packet loss or allowing the use of higher codec rate;

· prioritize VoLTE/video access and/or VoLTE/video related signalling and reduce call drop probability;

In [2], we discussed the requirements and evaluation criteria of potential solutions for RAN assisted codec rate adaptation for VoLTE and ViLTE (Video over LTE). In this contribution we propose text to be captured in TR 36.750 for describing aspects that need to be taken into consideration when evaluating a RAN assisted codec rate selection mechanism. The relevant text in [2] with additional text is provided in section 2 for convenience.
2 Discussion
VoLTE service is designed with a loose integration of the media layer and the underlying LTE transport layer. With this approach, the service may rapidly deploy new voice and video codecs with a minimal impact on the complete system design. Any RAN assisted rate selection or adaptation to be developed shall follow this design principle. In addition to the benefits for service evolution, this will provide a cost efficient implementation, avoiding to implement multiple signalling formats for a single information element, i.e. the recommended application bit rate.

Proposal 1 Any rate selection or adaptation mechanism introduced by RAN shall be codec agnostic. 

Proposal 2 Any rate selection or adaptation mechanism introduced by RAN shall be independent of application specific information.

Proposal 3 Any rate adaptation mechanism introduced by RAN shall work together with and not conflict the existing rate adaptation mechanisms specified in TS 26.114 [3].

2.1 Criteria for evaluating RAN-assisted rate selection/adaptation
On the end-user service level, the merits of the rate adaptation may be judged on the response time and the adaptation accuracy to the available transport capacity. This will manifest in the highest possible media quality at any given time. A slow response time to a decreasing transport capacity may either lead to excessive packet loss or increased end to end delay. A slow response time to an increased transport capacity or a poor accuracy in adapting to the available transport capacity may lead to an unnecessarily low media quality.

Proposal 4 Response time and possibility to adapt to the available transport capacity shall be included in the evaluation of the merits of a potential RAN rate recommendation.

When there is radio link congestion and/or poor coverage, any additional transmission capacity used for providing the RAN rate assistance information may negatively affect the media quality perceived by the end-user.

Proposal 5 RAN resource efficiency shall be included in the evaluation of the merits of a potential RAN rate recommendation.

If RAN rate recommendation is exposed to transmission errors this may delay the rate adaptation due to a need for retransmission. This may cause a longer response time for rate adaptation, hence leading to unnecessary low media quality. 
Proposal 6 Robustness to transmission errors shall be included in the evaluation of the merits of a potential RAN rate recommendation.

The RAN rate recommendation shall not interfere with other service performance indicators.

Proposal 7 Robustness to increased call set-up time and call drop probability shall be included in the evaluation of the merits of a potential RAN rate recommendation

The need for sharing information between different layers of implementation in the eNB or the UE may lead to increased response time and complicate the implementation. 
Proposal 8 Independence of cross layer information shall be included in the evaluation of the merits of a potential RAN rate recommendation.

Different users in the system may have different service classes and the network should be able to provide a rate recommendation based on the service class.
Proposal 9 The possibility for service differentiation between users shall be included in the evaluation of the merits of a potential RAN rate recommendation.
Rate recommendation may be based on several RAN characteristics such as load and local radio conditions and this should be up to implementation.
Proposal 10 The flexibility to use different RAN characteristics for selecting the recommended rate shall be included in the evaluation of a potential RAN rate recommendation.

Proposal 11 Capture the text proposal in Section 3 in the TR.

3 Text Proposal to TR 36.750
5.2
Potential solutions

5.2.1
Principles
Editor’s note: This section is intended to capture the principles that should be used as a guideline for candidate solutions collection.

During the study, following principles should be considered when developing the candidate solutions:

· The candidate solutions should be RAN-involved.

· Any rate adaptation mechanism introduced by RAN can co-exist with the rate-adaptation mechanisms specified in TS 26.114 [3].

· Any rate adaptation mechanism introduced by RAN should explicitly indicate the recommended bit rate (e.g. maximum bitrate for service of the UE could use), which can be used for both codec rate increase and codec rate decrease cases.

· The candidate solution should be able to avoid excessive ping-pong tuning.

· Solutions for codec rate adaptation should take into account the radio conditions in both ends of the communication path.

FFS: Any rate adaptation mechanism introduced by RAN shall be codec type agnostic.

FFS: Before participating in the codec adaptation, the eNB could know the codec rate used by UE through UE report. 
When evaluating the potential solutions, the following criteria should be considered:

· Independence of application specific information

· Response time and possibility to adapt to the available transport capacity.

· RAN resource efficiency.

· Robustness of the RAN rate information to transmission errors.

· Robustness to increased call set-up time and call drop probability.

· Independence of cross layer information.

· Possibility for per-user service differentiation

· Flexibility to base the rate recommendation on several different RAN characteristics
4 Conclusion
In this contribution we discuss the requirements and evaluation criteria of potential solutions for RAN assisted codec rate adaptation for VoLTE and ViLTE (Video over LTE) and propose text to be captured in TR 36.750 for describing aspects that need to be taken into consideration when evaluating RAN assisted codec rate selection mechanisms. Based on the discussion in section 2 we propose the following:
Proposal 1
Any rate selection or adaptation mechanism introduced by RAN shall be codec agnostic.
Proposal 2
Any rate selection or adaptation mechanism introduced by RAN shall be independent of application specific information.
Proposal 3
Any rate adaptation mechanism introduced by RAN shall work together with and not conflict the existing rate adaptation mechanisms specified in TS 26.114 [3].
Proposal 4
Response time and possibility to adapt to the available transport capacity shall be included in the evaluation of the merits of a potential RAN rate recommendation.
Proposal 5
RAN resource efficiency shall be included in the evaluation of the merits of a potential RAN rate recommendation.
Proposal 6
Robustness to transmission errors shall be included in the evaluation of the merits of a potential RAN rate recommendation.
Proposal 7
Robustness to increased call set-up time and call drop probability shall be included in the evaluation of the merits of a potential RAN rate recommendation
Proposal 8
Independence of cross layer information shall be included in the evaluation of the merits of a potential RAN rate recommendation.
Proposal 9
The possibility for service differentiation between users shall be included in the evaluation of the merits of a potential RAN rate recommendation.
Proposal 10
The flexibility to use different RAN characteristics for selecting the recommended rate shall be included in the evaluation of a potential RAN rate recommendation.
Proposal 11
Capture the text proposal in Section 3 in the TR.
5 
 References

[1] RP-160563, “Study on enhancement of VoLTE”, CMCC, Huawei, China Telecom, RAN#71, Göteborg, Sweden, Mar. 7 -10, 2016.
[2] R2-164186, “Codec rate adaptation”, Ericsson, 3GPP TSG-RAN WG2 #94 Nanjing, May 23-27 2016

[3] 3GPP TS 26.114, IP Multimedia Subsystem (IMS); Multimedia telephony; Media handling and interaction

1/4


